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REMARK5 

This appliualion has been reviewed in light of the Office Aciion dated 
November 26, 2002, Ciaiins 1-15 are presented for examination, of which Claims 1, 4, and 10 
are in independent fonn. None of the pending claims have been amended by the present 
Response. 

Claims 1-15 stand provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting, as being unpatentable over Claims 1-16 of U.S. Patent 
Application No. 09/865,549 in view of U.S. Patent No, 6,028,264 (Yumazaki '264) and U.S. 
Patent No. 5»5 56,794 (Y amazaki 794). Applicants note that the rejections are provisional ones 
and, in view of the fact that to date no Office Action has issued in Application No. 09/865,549, it 
is not necessary to respond to the rejections at this time. 

The Office Aciion rejected Claims 1-7 m6 10-13 imder35 U.S.C. § 103(a) a.s 
being ui^atentable over U.S. Patent No. 5,571J49 (Matsuda et al.) in view of Yamtizaki '264 
and Yamazaki '794. Claims 8 and 14 stand rejected under § 103(a) as being unpatentable over 
Matsuda et al. in view of Yajxiazaki '264 and Yamazaki 794, and fiirther in view of Japanese 
Publication No. 2000-077694 (Tokawa). Claims 9 and 1 5 stand rejected under § 103(a) as being 
unpatentable over Matsuda et aL in view of Yamazaki '264 and Yamazaki 794. and further in 
view of Japanese Publication No. 11-310495 (Kondo). 

Applicants submit that independent Claims 1 , 4, aiid 10, together with the 
claims dependent thereon, are patentably distinct from the cited prior art for at least the following 
reasons. 
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The aspect of the present invention set forth in Claim 1 is directed to a process 
for forming a silicon-based thin film by high-frequency plasma CVD (chemical vapor 
deposition). The process utilizes silicon fluoride and hydrogen contained in a material gas. 
Oxygen atoms are incorporated in the material gas in a concentration of from 0.1 ppm to 0.5 
ppm, based on a concentration of silicon atoms. 

One important feature of Qaim 1 is that the process utilizes an oxygen content 
in the material gas within a range of 0. 1 to 0.5 ppra^ based on the concentration of silicon atoms. 
By virtue of this feature, the silicon-based thin film formed by the process has an enhanced 
crystallinity and crystal orientation. That is, according to the process of Claim 1, intensification 
of crystallinity and crystal orientation in a silicon-based thin film is achieved by controlling the 
oxygen content in a material gas containing silicon fluoride and hydrogen. 

Matsuda ct al. relates to a plasma C\T> method for forming a ihtn film, 
wherein the substrate temperature changes rapidly before and after deposition to prevent 
diffusion of impurities. The OfHce Action cites Matsuda et al. for disclosmg "a method for 
producing silicon thin films, particularly for use in solar ccUbj using high-frequency plasma 
CVD," 

Yamazald '264 and Yamazaki 794, as understood by Applicants, relate to 
methods for producing semiconductor layers. An object of both Yamazaki "264 and Yoraazaki 
794 is to reduce the oxygen content in a silicon semiconductor layer to thereby reduce the 
density of recombination centers in the silicon semiconductor layer. 

Applicants submit that a combination of Matsuda et al., Yajnazaki '264, and 
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Yaitiazaki 794, assuming such combinatioD would even be pennissible, would fail to teach or 
suggest a process for forming a silicon-based thin film, wherein a material gas of silicon fluoride 
and hydrogen is used, and the material gas contains an oxygen content of 0.1 to 0.5 ppra, based 
on the concentration of silicon atomSj as claimed in Claim 1 . 

As mentioned above, Yamazald '264 and Yamazald 794 are understood to 
disclose thai by reducing the oxygen content in a sihcon layer, the density of recombination 
cenlers in the sihcon layer is reduced. In contrast, the process of Claim 1 utilizes a specific 
oxygen content in a malerial gas of silicon fluoride and hydrogen, wherein the oxygen content is 
within 0.1 to 0.5 ppm, based on the cnncentrntion of sihcon atoms. This oxygen-content range 
provides the benefit of enhancing the crystallinity and ciystal orienlalion of the resultant sihcon- 
based film fomaed using the material gus. 

Applicants believe that both Yamazald *264 and Yamazald 794 may actually 
teack away irom Claim 1, because those references are understood to teach mmoving as much 
oxygen as possible from the material gas used to form a "non-single-crystal semiconductor 
layer." (See, for example, column 6, lines 20, etseq. of Yamazaki '264: "[T]he semicondutor 
raw material gas is one that is obtained by passing a semiconductor raw material gas through a 
molecular sieve or zeolite which adsorbs oxygen . . . ") Therefore, one of ordinary slull in the 
relevant art would not find any suggestion to use a material gas with an oxygen content within a 
specified range, as claimed in Claim 1. Applicants respectfiilly submit that the feature of Clann 
1 discussed above, in which crystallinity and crystAl orientation is enhanced by the claimed 
process, has no relation to either of the Yamazaki re rerences, which are directed to foiming non- 
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single-crystal semiconductor layers and reducing oxygen contamination. More specifically, 
Applicants respectfully submit that one of ordinary skill would understaad that the Yamazaki 
references are directed to forming amorphous semiconductor layers (see column 5, lines 36-39, 
of Yamazaki '264), so enhancement of crystal Unity and crystal orientation is not contemplated. 

Accordingly, Applicants submit that Claim 1 is patentable over the cited art, 
and respectfully request withdrawal of the rejeciion und<!r 35 U.S.C. § 103(a). Iiidepend«il 
Claims 4 and 10 include a feature similar to that discussed above. In which a specified content of 
oxygen is incorporated in a material gas of sih'con fluoride and hydrogen, which is used to form a 
silicon-based layer. Thcr«5fbre, those claims also are believed to be patentable for at least the 
same reasons as discussed above. 

The other rejected claims in this application depend from one or anothct of the 
independent claims discussed above and, therefore, are submitted to be patentable for at least the 
same reasons. Since each dependent claim is also deemed to define an additional aspect of the 
invention, individual reconsideration of the patentability of each claim on its OTvn merits is 
respectfully requested. 

Tn view of the foregoing remarks^ AppHcants respectfidly request favorable 
reconsideration and early passage to issue of the present application. 
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Applicants' undersigned attorney may be reached in our New York Office by 
telephone at (212) 21 8-2100. All correspondence should continue to be directed to our address 
listed below. 



Respectfully submitted, 



HTZPATRICK, CELLA. tlARPEEl & SCINTO 
30 Rockefeller Pla2a 
New York, New York 10112-3801 
Facsimile: (212)218-2200 




Attorney for Applifc^ts . 
U^*i See iu-'^^Mt , 
Registration No. 'B^^ hLTJ 



NY MAtN SaOSMM 
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